This paper provides an overview of the attitudes of students and teachers toward the use of educational games in the teaching process. The study encompassed a didactic experiment, and adopted interviewing techniques and theoretical analysis. Likert distributions of attitudes to particular game types are presented in tables and the arithmetic means of Likert values are used as indicators of centrality. Spearman's rank correlations between teaching and student attitudes are also discussed. The research has shown that word associations, memory games, anagrams and quizzes are games that enhance students' motivation the most, whereas crosswords and rebuses have been found to be least interesting. Teachers, on the other hand, find that self-made games are better than ready-made games, as they inspire creativity in teaching.
Introduction
For children, most learning comes from play, which is their most natural activity. As many as 91% of American children between the ages of 2 and 17 play video games (NPD Group, 2011) . The Entertainment Software Association (2012) states the following reasons for playing games: they are fun, challenging, they bring families and friends together and provide entertainment.
Educational games are games used for educational purposes. There are numerous definitions of educational games. However, one of the generally accepted definitions is that a game is a system in which players engage in an artificial conflict, defined by rules, which results in a quantifiable outcome (Salen & Zimmerman, 2004) . The strategy of educational games is to place students in situations where a competitive spirit and intelligence need to be brought into play. Students are guided by the competitive spirit towards gaining a certain knowledge which helps them win the game and, at the same time, relieves stress and provides additional motivation.
Many scientists believe that educational games make up an important area of research in the field of developmental psychology (Erikson, 1977; Piaget, 1962; Vygotsky, 1978) . The characteristics of every educational game should be as follows: clear goals and objectives, opportunity to apply what is being learned, ensuring that the learner can only succeed in the game if they have the required knowledge, learning based on experience, providing immediate feedback on the results achieved, encouragement to learn from mistakes, enabling cooperation, presenting challenges tailored to students' abilities, the visual appearance, and animations that help maintain learner's attention (Fischer, 2005; Kelly, 2005; Prensky, 2002) . One of the most important features of educational games lies in considering wrong answers as part of the cognitive process and the possibility for a student to learn from their own mistakes (Groff, Howells, & Cranmer, 2010; Ke, 2009; Klopfer, Osterweil, & Salen, 2009 ). Many research studies have shown that games are a great motivational tool in learning (Chang, Yang, Chan, & Yu, 2003; Schwabe & Goth, 2005) . However, as the selection of activities and games depends on the teaching that is carried out by a teacher, it is necessary to analyze the teachers' opinions on educational games.
Apart from being used as a teaching technique geared towards acquisition of knowledge, a game is also a highly motivational tool for better learning, and a tool for affirmation and expression of students' attitudes. In fact, a game shapes the content of a course, stimulates cognitive abilities and makes otherwise boring contents interesting (Facer, 2003; Prensky, 2003) . A successful educational process entails not only motivated students, but also motivated teachers. It is therefore important to allow teachers to independently create teaching materials for teaching classes including educational games. If a teacher is highly motivated then so are their students, and the teaching process overall is better (Maehr, 1984) . Some research studies have shown that teachers are motivated when they see students achieving desirable results (Lortie, 1975; Menlo & Low, 1988) . One of the important factors that determines teachers' motivation level is the selection of, and access to, contemporary teaching aids (Namestovski, 2013) .
The majority of previous research studies have revolved around the use of ready-made software games in classrooms. This study seeks to analyze the possibilities for teachers to design educational games on their own and adjust them to the needs and abilities of students, as well as to the lesson plan. The aim of this research is to assess the capacities of teachers to create self-made games, the impact of such games on students' motivation level, and their role as a complement to theoretical knowledge. In addition, one of the main objectives of this research study is to describe the games that motivate students the most from those considered to be least interesting. Previous research studies have not sufficiently tackled teachers' attitudes toward educational games, which is why this paper provides a comparison of teachers' and students' opinions on the use of educational games in teaching.
Materials and Methods
An experiment was conducted with both teachers and students to explore their attitudes to educational games designed by teachers. The part of the experiment that involved teachers as a target group entailed practical training on the creation of educational games, followed by a survey. The practical training for teachers, entitled "Using educational games in the classroom", was approved by the Institute of Education of Montenegro, and listed in the Catalogue for the Professional Training of Teachers for the school year 2015-2016 (Institute of Education of Montenegro, 2015) . As many as 270 teachers from 8 Montenegrin primary schools underwent the practical training. Out of the said total number, 148 teachers (54.8%) teach classes to younger children between the ages of 6 and 11, whereas 122 of their peers (44.2%) teach pupils in the upper elementary grades between the ages of 11 and 15. After completing the training, the teachers went on to apply the skills for creating games in their classrooms. The teachers conveyed their attitude regarding the use of these games in teaching through a survey. After the classes involving educational games were delivered, the students who were learning through play were also surveyed. A total of 428 pupils were surveyed, 217 (50.08%) being those between the ages of 6 and 11, while 221 (49.02%) were pupils aged 11-15. The research involved students from city schools in Montenegro. The students who participated in the survey were of similar social status. A flowchart of the research process is presented in Figure 1 . 
Games used in the research
For the purpose of this research, the following educational games that teachers can create on their own were chosen: rebuses, anagrams, crosswords, word associations, memory games, quizzes and "Break the Wall". Rebus is an educational game that engages students' logical thinking, combinatorics, linking of concepts, and helps transform explicit into experiential knowledge. The solutions to rebuses are meaningful notions that are reached through conversion of characters and images into words. An anagram is a type of letter-rebus educational game which requires that a meaningful notion be figured out from an illogical combination of words. With crosswords, answers to questions are entered in a grid. Word association is an educational game in which an associative pattern between concepts leads to the solution to the game. A memory game requires students to locate and pair up several hidden notions, hidden notions with images or several associated images. A quiz is an educational game in which students opt for one of the offered answers to a question. An impact of quizzes in the teaching process is not clarified so far, so additional research in this direction is needed (Wang, Øfsdal, & Mørch-Storstein, 2009 ). "Break the wall" is a game in which an image is hidden behind a set of questions. With each correct answer, another brick gets torn down, thus uncovering a part of the image. The aim is to provide as many correct answers as possible, so as to unveil the entire image. The teachers were trained to use Microsoft PowerPoint for designing all of the abovementioned games, so that they could, at any point in time, independently design games and use them to achieve lesson goals.
The survey
The survey for teachers comprised 12 questions, 8 closed-ended and 4 open-ended questions. The closed-ended questions pertained to teachers' evaluations of each game and its purpose as a motivational teaching aid, as well as its benefits and disadvantages. The games were rated on a scale of 1 to 5. In the open-ended questions, teachers were asked to write down suggestions on how to improve the use of educational games in classrooms, and on which parts of a class these games would be most suitable for. The survey for students contained 8 closed-ended questions in which students were to rate each game, as well as 4 open-ended questions asking for their suggestions for the further use of educational games.
Data processing
The results obtained through the study are presented in tables and a graph. Statistical processing of data involved calculation of the arithmetic mean of Likert values and correlation coefficients between teacher and student Likert returns. Likert results obtained served as input data for calculating Spearman's correlation coefficient, and in this case, they represent the extent to which quantitative assessments provided by teachers match those provided by students. Finally, the said results were compared to other published findings by students. Finally, the said results were compared to other published findings.
Results and Discussion
Of the total of 270 teachers, 67 (23.7%) had already used the existing computer-based educational games in classroom teaching, whereas 203 (76.3%) had never used them. The survey has shown that 165 (61%) teachers find their schools to be technically equipped for the use of educational games in teaching, whereas 135 (39%) believe the opposite. The majority of teachers, 228 (84.4%), claim that they will be using educational games in classrooms on a regular basis, owing to the positive experience gained through such activities, whereas 42 (15.6%) say otherwise.
The opinions of teachers on self-made educational games used in the teaching process are presented in Table 1 . The average grade that teachers have assigned to educational games serving as a motivational factor in teaching is 4.56. Out of a total of 270 teachers who have undergone training for selfmade games to be used independently in the classroom, 161 (59.6%) found educational games to be a very good motivational tool, marking them with the highest grade. The lowest grade assigned to games as being a motivational tool was a Likert category of three (3), assigned by 8 or 2.96% teachers. These attitudes of the teachers are consistent with those expressed in previous research studies in this area (Gee, 2001; Kebritchi, Hirumi, & Bai, 2010; Liu & Chu, 2010; Woo, 2014; Yang, 2012) . Students find learning through play to be very interesting, giving it an average grade of 4.77. As many as 332 (77.57%) students rated the interesttriggering aspect of games with the highest grade, whereas 96 (22.42%) assigned the grade of four (4), being the lowest grade overall. Table 2 provides the review of students' opinion on games. According to the teachers, the best motivation-triggering game is the quiz game, giving it the 4.92 score, while students rated it with 4.50. This educational game is a very good motivational tool in the teaching process, a conclusion that follows up on the results from the previous studies such as Wang, Øfsdal, & Mørch-Storstein (2008) and Anđić & Malidžan (2015) . Teachers find anagrams to be least motivational, assigning an average grade of 3.47, whereas students described this game as a very interesting one, giving it a score of 4.68. The data from the relevant literature correlate with the students' opinion, describing anagram as a very good motivational tool (Deci, 1991; Melero & Hernández-Leo, 2014) . The students surveyed found the rebus game to be least interesting, giving it an average score of 3.74 while the teachers' score was 4.12. Some research studies have shown that the rebus game helps pupils master the skill of reading in an interest-inducing manner (U.S. Department of Education, 2005).
For classroom teaching with educational games to be successful, a balance needs to be struck between the games that educators find to be motivational and those that students find to be appealing. By using a Spearman's rank correlations coefficient, a comparison of teachers' and students' ranks (1 to 5; n=5) frequencies is made for each game. This research reveals a high correlation between opinions of teachers and students when it comes to games such as quizzes, word associations, memory games and crosswords, the Spearman's correlation coefficient being ρ=0.90. A lower Spearman's coefficient of correlation between opinions of teachers and students was recorded with rebuses, anagrams and "Break the Wall," and amounts to ρ=0.70 or less. The overall correlation of opinions for each question is presented in Graph 1. The teacher-student responses Spearman's correlation coefficient is fairly high, and its average value in this research amounts to ρavr=0.85. In the open-ended questions of the survey, students and teachers were to provide answers in their own words. When asked about the shortcomings of educational games in teaching, teachers stated the lack of IT equipment, preparation of games as being time-consuming, and computer illiteracy. The lack of IT equipment in schools in developing countries has been noted in the report "ICTs and Education" (UNESCO Institute for Statistics, 2006) . The promotion of computer literacy and use of computers in teaching has been designated as one of the priorities in the report "Conclusions and recommendations to UNESCO and CEI" for the entire Southeastern Europe (UNESCO, 2006) . The time-consuming preparation of games to be used in teaching has to do with the moderate computer literacy of teachers who underwent the training for designing games. Students do not see educational games as having any shortcomings whatsoever, and think they should be used as much as possible in classroom teaching. Both students and teachers believe that games can be used during any part of a single class, as well as both in the course of introducing a new lesson and while reviewing previous ones.
When asked about other ways to induce motivation with students, teachers mostly stated the use of computers, outdoor classes and more advanced teaching aids. In addressing the very same question, students responded with: classroom experiments, practical work and the use of computers. Both groups of respondents agree that use of computers in classrooms induces motivation as a number of papers have shown (Dale, 2008; Mellar et al., 2007; Strzebkowski & Kleeberg, 2002; Turvey, 2006) . Teachers also give preference to creating games themselves, as it is thus easier to tailor them to the lessons being taught, as well as to students' capabilities, whereas fewer teachers feel that ready-made games would be more suitable to them, mostly due to the reason of time-saving.
The Implications of Educational Games in the Teaching Process
Educational games impact positively on the teaching process and encourage greater motivation for learners for learning. Students have different attitudes about different games which significantly affect the success of the teaching process. Therefore, each teacher of the game should adapt primarily to the teaching content, but also to the students for whom the games are intended. In this way, it is likely to achieve the best pedagogical and educational benefits of educational games.
Conclusion
This research has shown that educational games serve as a solid motivational tool. In addition, there is a high level of correlation between opinions of teachers and students on educational games, with Spearman's correlation coefficient of ρ=0.85. The average grade that students assigned to educational games to be used in classroom teaching amounts 4.77, whereas teachers gave an average grade of 4.65. From the students' perspective, the best games used in classroom teaching are word associations, memory games, anagrams and quizzes, whereas crosswords and rebuses have been said to be least interesting. When comparing games that teachers create and adjust themselves with ready-made educational games, the preference has been given to the former, since teachers thus have the freedom to customize the games to the lessons being taught, as well as to students' capabilities. Future research studies should be directed toward the development of educational software that enable teachers to use games that are adapted to the material being taught and to students' capacities.
